Background
Previous studies have suggested that breast cancer risk factors are associated with estrogen receptor (ER) and progesterone receptor (PR) expression status of the tumors.
Methods
We pooled tumor marker and epidemiological risk factor data from 35 568 invasive breast cancer case patients from 34 studies participating in the Breast Cancer Association Consortium. Logistic regression models were used in case-case analyses to estimate associations between epidemiological risk factors and tumor subtypes, and case-control analyses to estimate associations between epidemiological risk factors and the risk of developing specific tumor subtypes in 12 population-based studies. All statistical tests were two-sided.
Results
In case-case analyses, of the epidemiological risk factors examined, early age at menarche (≤12 years) was less frequent in case patients with PR2 than PR 1 tumors (P = .001). Nulliparity (P = 3 × 10 26 ) and increasing age at first birth (P = 2 × 10 29 ) were less frequent in ER2 than in ER 1 tumors. Obesity (body mass index [BMI] ≥ 30 kg/ m 2 ) in younger women (≤50 years) was more frequent in ER2/PR2 than in ER 1 /PR 1 tumors (P = 1 × 10 27 ), whereas obesity in older women (>50 years) was less frequent in PR2 than in PR Breast tumor subtypes with distinctive biology and treatment responses are defined by the immunohistochemical expression of estrogen receptor (ER), progesterone receptor (PR), and HER2. Furthermore, the ER-negative (ER 
. CBP has been used to recapitulate the related "basal-like" breast cancers (1, 2) and is associated with short-and long-term prognosis (3) .
Epidemiological evidence suggests that associations between risk of breast cancer and both genetic and nongenetic risk factors vary by tumor pathology (4) (5) (6) . In particular, reproductive risk factors such as parity-related factors and age at menarche seem more strongly associated with ER-positive (ER . In addition, several breast cancer susceptibility loci in the genome also show differences in associations by hormone receptor expression (8) . Although parity and premenopausal obesity are associated with reduced breast cancer risk overall, there is limited data on the association of these factors with reduced risk of CBP cancers (9) . Tumors with CBP demonstrate unusual features that include over representation among BRCA1 mutation carriers and African American women and are associated with specific histological patterns such as medullary or metaplastic carcinoma (10) (11) (12) . Characterizing associations between breast cancer risk factors and tumor subtypes to which they are related may allow improved risk assessment; and predicting the risk for specific tumor subtypes may lead to targeted early detection of breast cancer and implementation of prevention strategies.
Despite amassing evidence that breast cancer is etiologically heterogeneous, results of individual studies have not been entirely consistent (4, 13) . Conclusions have been limited by insufficient statistical power in single investigations (4) , and combining data from multiple studies has been restricted to systematic reviews or meta-analyses (4, 7) , which are susceptible to publication biases. In addition, recognition that finer tumor classification using expanded marker panels in addition to ER and PR may reveal greater heterogeneity (1) , heightens the need for large datasets.
To address these limitations, we pooled individual data for 35 568 breast cancer case patients contributed by 34 studies participating in the Breast Cancer Association Consortium (BCAC), with risk factor information and ER and PR immunohistochemical expression data. We also performed extensive analyses of risk associations using five markers (ER, PR, HER2, CK5 or CK5/6, and EGFR) in a subset of case patients. Our goal was to definitively assess the evidence for heterogeneity in associations between nongenetic risk factors and breast cancer subtypes defined by marker expression in tumors.
Materials and Methods

Study Population
This analysis includes data from 34 studies participating in the BCAC that provided information on breast cancer risk factors
CONTEXT AND CAVEATS
Prior knowledge
Breast cancer etiologic heterogeneity is attributed to genetic and nongenetic risk factors (eg, reproductive factors, body mass index, family history, etc.). The risk factors are known to vary by tumor subtypes, based on the expression of ER, PR, and HER2 receptors, as well as expression of core basal markers like CK5/6 and EGFR in the tumors.
Study design
To assess heterogeneity, associations between nongenetic risk factors and tumor subtypes were investigated. Data on risk factors and tumor subtypes were pooled from 34 studies participating in the Breast Cancer Association Consortium and risk associations were analyzed for ER, PR, HER2, CK5 or CK5/6, and EGFR on a large sample size.
Contribution
Reproductive risk factors (eg, age at menarche and parity-related variables) and increased body mass index were strongly associated with ER 
Implications
Heterogeneity in breast cancer risk factors was defined by tumor subtypes. The etiology for core basal phenotype was different from that of hormone receptor positive tumors.
Limitations
Because data were pooled from different studies for analyses of risk associations, differences in collection and reporting of data may have introduced bias.
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and data on ER and/or PR expression . These composed of 13 population-based studies that were defined as studies that included breast cancer case patients occurring in a geographically defined population during a specified period of time, and control subjects that were a random sample of the same source population as case patients and recruited during the same period of time (10 case-control and three prospective cohort studies); six hospital-based case-control studies that were defined as studies that included case patients diagnosed in a given hospital or hospitals during a specified period of time, and control subjects that were selected from the catchment area of case patients during the same period of time; and 15 studies of mixed design (all other studies) ( Table 1 and Supplementary Table 1 , available online). For case-case analyses, studies were classified on the basis of the source of case patients (population-based case series, hospital-based case series, and mixed sources of case patients), without taking into consideration the source of control subjects. Analyses were restricted to invasive breast carcinomas, based on the availability of samples. We excluded subjects with missing information on age. Approximately 92% of case patients were of European ancestry, with a median age of 55.3 years at diagnosis (Table 1 and Supplementary Table 1 , available online).
All investigations were approved by the institutional review boards of each study center. Written informed consent was obtained from all study subjects. 
Assessment of Tumor Markers
The source of tumor marker data (ie, data on expression of ER, PR, HER2, CK5 or CK5/6, and EGFR) and defining whether a tumor was positive for a specific marker varied across studies. ER, PR, and HER2 status of a breast tumor were primarily extracted from medical records (24 of 34 studies for ER and PR, and nine of 17 studies for HER2), whereas data for CK5 or CK5/6 and EGFR were obtained from immunohistochemical staining of tissue microarrays or whole sections. Details of numbers of case patients with marker information and methods of determination are presented in Table 1 and Supplementary 2 /EGFR 2 ) phenotype. The 5-negative phenotype may represent biologically uncharacterized subtype(s) and a heterogeneous group that includes tissues with low immunoreactivity of all the five markers mentioned above. Therefore, the analyses presented in this article focused on the other tumor subtypes.
Statistical Analysis
Our primary goal was to assess heterogeneity in associations between epidemiological risk factors and breast tumor subtypes that are defined by immunohistochemical staining patterns. The number of case patients for each tumor subtype was pooled across all studies with data on the particular subtype; heterogeneity in breast cancer risk was determined by comparing the associations between different tumor subtypes and risk factors using case-case odds ratios (ORs). We then performed case-control analyses by comparing case patients in each tumor subtype to a common set of control subjects to assess how associations between risk factors and tumor subtypes in case patients, measured by the case-case odds ratios, translated into differences in relative risks by tumor subtype, measured by the tumor subtype-specific case-control odds ratios. It should be noted that a case-case odds ratio for a dichotomous tumor characteristic (eg, ER status) is the ratio of casecontrol odds ratios for the association of the risk factor for each of the two subtypes defined by the tumor marker (eg, ER 1 and ER 2 tumors).
Case-Case Analyses for the Assessment of Associations
Between Risk Factors and Tumor Characteristics. Case-case comparisons were performed using a standard and polychotomous unconditional logistic regression model to estimate odds ratios, 95% confidence intervals (CIs), and P values for associations between risk factors and breast tumor subtypes. Outcome (dependent) variables were breast tumor subtypes defined by specific tumor markers, and explanatory variables comprised risk factors of interest, as well as age at diagnosis (<40, 40-49, 50-59, 60-69, ≥70 years) and study. Risk factors were specified as: age at menarche (≤12, 13, 14, ≥15 years), parity (nulliparous vs parous), age at first full-term birth (<20, 20-24, 25-29, 30-34, ≥35 years, and as a continuous variable), family history of breast cancer among first-degree relatives (present vs absent), and BMI (<25, 25-30, ≥30 kg/m 2 ). Because it is known that BMI is associated with breast cancer risk differently in pre-and postmenopausal women, we stratified these analyses by age (≤50 and >50 years) as a surrogate for menopausal status. Results from analyses using more extreme age cut points (≤45 and >55 years) as surrogates for menopausal status were similar and, therefore, not shown. A multivariable-adjusted logistic regression model that included all risk factors produced similar risk estimates as those adjusted for age at diagnosis and study only; for simplicity, we present the latter. To evaluate which of the several related tumor features (histological type, grade, nodal status, marker expression) were most important in driving associations with exposures, we also fitted regression models with the risk exposure of interest as the outcome variable and tumor characteristics as the explanatory variables.
Forest plots were used to present study-specific case-case odds ratios and 95% confidence intervals for associations between risk factors and tumor markers. We also performed meta-analyses using the random-effects model of DerSimonian and Laird (50) to estimate summary case-case odds ratios from study-specific estimates, weighted by the inverse of the variance. The I 2 statistic was used to test the null hypothesis that associations were homogeneous across studies (51) . I 2 value less than 0.25 indicates low heterogeneity, 0.5 indicates moderate heterogeneity, and greater than 0.75 indicates high heterogeneity (51).
Case-Control Analyses for the Estimation of Relative Risks
Associated With Risk Factors. Table 1 shows the design of all studies included in this report. Hospital-based case-control studies or studies of mixed designs are more prone to selection biases for the estimation of relative risks than population-based or cohort studies. Thus, to minimize selection bias, estimation of relative risks was restricted to three case-control studies nested in cohorts and nine population-based case-control studies (one populationbased study, Table 1 , available online). Odds ratios, 95% confidence intervals, and P values were estimated using an unconditional logistic regression model with case-control status (each tumor subtype vs control) as outcome variables, and age, study, and each risk factor as explanatory variables.
All statistical tests were two-sided and performed using SAS (version 9.1; SAS Institute, Inc, Cary, NC), except for forest plots that were obtained using STATA (version 9; StataCorp, College Station, TX). All P values less than .05 were considered statistically significant. 
Results
Distribution of Breast Cancer Risk Factors and Tumor Subtypes
The distribution of risk factors and tumor subtypes included in this pooled analysis of 34 BCAC studies are shown in Table 2 . The associations between tumor subtypes and patient and tumor characteristics, including age at diagnosis, tumor size, histology, and grade, were consistent with those established in the literature (Supplementary Table 4 , available online). Consortium were included in the pooled analysis. Risk factor and marker expression data were pooled from case patients across all studies. BMI = body mass index; CK5 or CK5/6 = cytokeratins 5 or 5/6; EGFR = epidermal growth factor receptor; ER = estrogen receptor; PR = progesterone receptor . † Also known as triple-negative phenotype. tumors (OR = 0.88, 95% CI = 0.81 to 0.95, P = .001) ( ) ( Table 4 and Supplementary Figure 1, ). Similar to parity, this difference was confined to triple-negative tumors and * Unconditional logistic regression models were used to estimate associations between tumor subtypes and age at menarche (comparing case patients who were aged ≤12 years at menarche to case patients who were aged ≥15 years at menarche) using tumor subtypes as the outcome variable and age at menarche, age at diagnosis, and study as independent variables. CI = confidence interval; ER = estrogen receptor; OR = odds ratio; PR = progesterone receptor . † Defined by expression status of ER, PR, and HER2 in tumors. Expression data were based on immunohistochemical staining and pathologist readings and/or imaging analysis. ‡ P values were calculated using a two-sided Wald test. * Unconditional logistic regression models were used to estimate associations between tumor subtypes and parity (comparing nulliparous case patients to parous case patients) using tumor subtypes as the outcome variable and parity, age at diagnosis, and study as independent variables. CI = confidence interval; ER = estrogen receptor; OR = odds ratio; PR = progesterone receptor . † Defined by expression status of ER, PR, and HER2 in tumors. Expression data were based on immunohistochemical staining and pathologist readings and/or imaging analysis. ‡ P values were calculated using a two-sided Wald test.
Case-Case Analyses of Risk Factor Associations
95% CI = 1.29 to 1.73, P = 1 × 10
27
) ( Table 6 ). However, there was some evidence of heterogeneity for this relationship by study (for hospital-based and population-based case patients, ER 2 vs ER (Table 6 ). * Unconditional logistic regression models were used to estimate associations between tumor subtypes and age at first full-term birth (per 5-year increase) using tumor subtypes as the outcome variable and age at first full-term birth (continuous, per 5-year increase), age at diagnosis, and study as independent variables. CI = confidence interval; ER = estrogen receptor; OR = odds ratio; PR = progesterone receptor . † Defined by expression status of ER, PR, and HER2 in tumors. Expression data were based on immunohistochemical staining and pathologist readings and/or imaging analysis. ‡ P values were calculated using a two-sided Wald test. * Unconditional logistic regression models were used to estimate associations between tumor subtypes and BMI among women aged 50 years or younger (comparing case patients who had BMI ≥30 kg/m 2 to case patients who had BMI <25 kg/m 2 ) using tumor subtypes as the outcome variable and BMI among women aged 50 years or younger, age at diagnosis, and study as independent variables. BMI = body mass index; CI = confidence interval; ER = estrogen receptor; OR = odds ratio; PR = progesterone receptor . † Defined by expression status of ER, PR, and HER2 in tumors. Expression data were based on immunohistochemical staining and pathologist readings and/or imaging analysis. ‡ P values were calculated using a two-sided Wald test. * Unconditional logistic regression models were used to estimate associations between tumor subtypes and BMI among women older than 50 years (comparing case patients who had BMI ≥30 kg/m 2 to case patients who had BMI <25 kg/m 2 ) using tumor subtypes as the outcome variable and BMI among women older than 50 years, age at diagnosis, and study as independent variables. BMI = body mass index; CI = confidence interval; ER = estrogen receptor; OR = odds ratio; PR = progesterone receptor. † Defined by expression status of ER, PR, and HER2 in tumors. Expression data were based on immunohistochemical staining and pathologist readings and/or imaging analysis. ‡ P values were calculated using a two-sided Wald test. classified according to the expression of CBP markers from seven studies (15,23,25,31,37,41,42) , CBP tumors were found to be statistically significantly associated with lower frequency of nulliparity (OR = 0.56, 95% CI = 0.41 to 0.76, P = .0002), lower frequency of older age (>30 years) at first birth (per 5-year increase: OR = 0.81, 95% CI = 0.71 to 0.92, P = .001), higher frequency of obesity among younger women (OR = 2.15, 95% CI = 1.44 to 3.19, P = .0002), and family history of breast cancer (OR = 1.38, 95% CI = 1.08 to 1.75, P =.01) compared with ER Differences by Age and Study Design. The associations between risk factors and tumor subtypes defined by marker expressions remained statistically significant after adjustment for clinical tumor characteristics (stage, histology, size, and nodal status) and showed similar patterns in analyses stratified by tumor characteristics. Associations were also similar in analyses restricted to white case patients, population-based case series, and younger (≤40 years) or older (>50 years) case patients (data not shown), with the exception of the association between ER and BMI in younger women that varied in population-and hospital-based case series.
Case-Control Analyses of Risk Factor Associations by Tumor Subtypes
Case-control comparisons in a subset of 12 cohort or populationbased case-control studies (14, 20, 21, 28, (31) (32) (33) (34) 37, 40, 45) showed relative risk estimates for risk factors generally consistent with expected associations based on the literature. The only exception was elevated BMI among older women (>50 years) that was associated with increased risk of large (>2 cm) tumors (OR = 1.29, 95% CI = 1.12 to 1.50, P = .0005) but not with breast cancer overall (OR = 0.92, 95% CI = 0.86 to 1.00, P = .04). Relative risk estimates for specific tumor subtypes based on case-control analyses of cohort/population-based studies were consistent with the risk factor-tumor marker associations observed in case-case analyses including all studies in this report. Figure 2 shows the case-control comparisons stratified by mutually exclusive categories of ER status. The analysis included up to 14 795 case patients (10 900 for ER 1 and 3895 for ER 2 ) and 17 399 control subjects. This figure shows the expected relationships for ER 1 tumors. However, reproductive history and BMI in younger women were not associated with the risk of ER 2 tumors, and the risk association for early age at menarche was only seen in the extreme categories. A similar pattern was found when stratifying tumors by PR status (data not shown). Further tumor stratification with HER2 suggested that age at menarche was associated with the risk of all tumor subtypes, except for ER 2 /PR 2 /HER2 1 , although this interpretation was limited by the precision of the estimates because analyses were only based on four studies (20, 28, 31, 37) with data for the three markers (data not shown). Based on these four studies, nulliparity and increasing age at first full-term birth were not associated with increased risk for triple-negative tumors (nulliparity vs parity, OR = 0.94, 95% CI = 0.75 to 1.19, P = .61; 5-year increase in age at first full-term birth, OR = 0.95, 95% CI = 0.86 to 1.05, P = .34). This observation was unique to triple-negative tumors and was not observed in other tumor subtypes (data not shown). Information on CBP markers was only available in two population-based studies (31, 37) that also showed no increase in risk for CBP for nulliparity (OR = 0.97, 95% CI = 0.63 to 1.51, P = .90) and increasing age at first birth (OR = 0.92, 95% CI = 0.76 to 1.10, P = .48). Similarly, obesity among younger women was protective for all tumor subtypes except triple-negative tumors (BMI ≥ 30 vs <25, OR = 1.36, 95% CI = 0.95 to 1.94, P = .09).
The risk association for BMI among women older than 50 years was not statistically significantly modified by ER status and thus is not shown in Figure 2 . However, in case-control analyses, higher BMI was associated with increased risk of larger breast tumors only; data suggested a decreased risk of smaller tumors (data not shown). Among larger tumors (>2 cm), risk associated with BMI was not statistically significantly modified by PR status. However, consistent with the case-case analysis, the reduced risk for smaller tumors (≤2 cm) was stronger for PR 2 tumors (data not shown). Family history of breast cancer was associated with increased risk of all tumor subtypes, with some suggestion of a stronger association for tumors with CBP (data not shown).
Discussion
In this large pooled analysis of 35 568 invasive breast cancer case patients, we pooled tumor marker and epidemiological risk factor data from 34 studies participating in the BCAC and demonstrated that reproductive factors, such as early age at menarche, nulliparity, increasing age at first full-term birth in parous women, and elevated BMI in younger women, were more strongly associated with hormone receptor-positive tumors as compared with hormone receptor-negative tumors in case-case analyses. Our findings also suggested that the triple-negative or CBP tumors account for much of the risk factor heterogeneity between hormone receptor-positive and hormone receptor-negative tumors. We also conducted case-control analyses in 12 population-based studies and observed that nulliparity, increasing age at first birth, and BMI in younger women were associated with the risk of ER 1 or PR 1 tumors but not with ER 2 /PR 2 tumors, particularly, triple-negative or CBP tumors.
These findings strengthen and quantify conclusions of previous reviews and meta-analyses (4,7), in addition to suggesting further etiological differences among subtypes of ER 2 tumors. These results complement emerging evidence that associations between common genetic variants and breast cancer risk varied by breast tumor subtypes (8) and data showing that breast cancer incidence rates varied markedly by histological type, grade, and molecular subtype (52) .
In the case-control analyses, we observed that nulliparity and increasing age at first full-term birth were mainly associated with elevated risk of ER 1 and/or PR 1 breast cancers, but not with ER 2 / PR 2 cancers, as suggested previously. A meta-analysis estimated that each birth was associated with an 11% decrease in the risk of ER 1 /PR 1 breast cancers but was unrelated to the risk of ER 2 /PR 2 cancers (7). The Hawaii-Los Angeles Multiethnic Cohort study showed similar results (53) . Furthermore, we extended this work to suggest that nulliparity and increasing age at first birth do not increase risk for triple-negative tumors, and perhaps more specifically, for CBP tumors. Similarly, Millikan et al. (9) reported that parity and early age at first full-term birth were not protective for CBP and suggested that these factors may actually increase the risk for CBP. Estimates of association from our case-control analyses are consistent with these findings but are based on limited data. A meta-analysis (7) and subsequent studies (53, 54) suggested that early age at menarche might be more strongly associated with the risk of ER 1 /PR 1 tumors. Our data support these findings, although associations with ER and PR were weaker than for parity-related variables, perhaps reflecting larger measurement error for this variable. Data suggested strongest differences in age at menarche for ER 1 /PR 2 cancers, which might differ biologically from ER 1 /PR 1 cancers (55,56) ; however, further studies are needed to confirm this finding. Hypotheses suggested to account for the stronger associations between menstrual and reproductive risk factors and receptor positive tumors include relationships of menstrual period with levels of circulating hormones, total number of menstrual cycles, and induction of cell differentiation (57) . The differences in associations that we found between menarche and parity-related variables and tumor subtypes might point to differences in mechanisms underlying these factors.
Epidemiological studies have shown that premenopausal obesity is overall protective for breast cancer (58) , whereas postmenopausal obesity is associated with increased risk (59) . Our case-control analysis showed that among younger women, obesity was inversely associated with risk for receptor positive tumors only, which seems to reflect a lack of protection for ER 2 /PR 2 cancers. However, this question deserves further study since there were inconsistencies among population-based studies, which might reflect differences in the definition of this variable. Further analysis suggested that differences by hormone receptor status were driven by a lack of protection for triple-negative/CBP tumors. Millikan et al. (9) previously found that increased waist to hip ratio, a measure of central adiposity, was related to elevated risk for CBP, irrespective of menopausal status. It has been postulated that a high prevalence of central obesity among African American women may contribute to the particularly strong risk for CBP tumors (60); however, we could not assess this finding in our dataset. Proposed mechanisms underlying the protective effect for premenopausal obesity include increased anovulatory cycles, which would reduce cumulative exposure to cyclic sex hormones and might reduce risk for hormone responsive tumors (61, 62) . However, obesity (particularly central adiposity) may be associated with increased levels of insulin and related growth factors, which could increase risk specifically for some breast tumor subtypes, possibly including the triple-negative/CBP group (63, 64) . A recent study found that women with triple-negative tumors had a high prevalence of metabolic syndrome, characterized by obesity and insulin resistance (63) . Insulin resistance may increase risk of premenopausal breast cancer by reducing sex hormone-binding globulin levels, resulting in an increase in free estrogen and androgen levels, and increasing proliferation of breast epithelial cells (64) .
Among older case patients, obesity was less frequent in women with PR 2 tumors, particularly those that were ER 1 /PR 2 . A metaanalysis found that a consistent result across studies was that postmenopausal obesity women were not associated with increased risk of ER
1
/PR
2 breast cancer (65) . These data suggest a possible link between postmenopausal obesity, elevated circulating estrogens, and cancers with intact ER-induced transcription, resulting in PR coexpression (66) . A previous publication using data from the Polish Breast Cancer Study (PBCS, included in this report) suggested that the risk association with obesity in postmenopausal women was limited to large tumors (37) . Case-case and casecontrol analyses of our data further support these findings, independent of ER or PR status. Interpreting relationships for obesity in older women is complicated by several factors, including the positive relationship with tumor size, screening history, and possible interactions with use of hormone replacement (67, 68) .
Finally, we found that a positive family history increased risk similarly for all subtypes of breast cancer, though possibly somewhat more for CBP. However, completeness and methods for evaluating family history varied among studies, and our dataset undoubtedly includes unidentified BRCA1 carriers, who are particularly prone to develop CBP.
Strengths of this analysis compared with previous reports include a large sample size from a large set of studies unselected by prior publication. However, differences in study populations, designs and methods of collecting risk factors, and marker data are potential limitations. However, these factors are unlikely to be related to risk factors of interests and thus would tend to underestimate rather than overestimate the case-case comparisons that support our main conclusions. The average age at diagnosis was younger, and percentage of case patients having a positive family history of breast cancer was higher in this analysis than in most populations because some studies were enriched for younger and familial case patients. Nonetheless, most of our findings were consistent across studies ( Supplementary  Figures 1 and 2 , available online), thus supporting our interpretations. We also restricted our case-control analyses to prospective cohorts and population-based case-control studies to minimize selection bias derived from the inclusion of nonrepresentative control subjects in analyses to estimate relative risks. Although misclassification of markers may have weakened the strength of associations observed, previous studies have found good concordances between marker status from pathology reports from different sources and standardized measurements (47) (48) (49) . In addition, the relationships between marker data with age and pathological variables were as expected. Furthermore, associations between tumor subtypes and all risk factors were similar in analyses restricted to eight studies in which marker data were based on immunohistochemical staining of tissue microarrays or whole sections (data not shown). Another limitation is the large amount of missing data for HER2 and CBP markers, which may have limited power and generalizability of our findings. Ongoing efforts in BCAC to standardize and quantify marker analyses from tissue microarrays aided by automated image analyses may address the above limitations in future studies.
In conclusion, this large pooled analysis demonstrates that associations for menstrual and reproductive risk factors and BMI vary by breast cancer tumor subtypes defined by ER, PR, HER2, and CBP markers. Our results support the view that, from an etiological perspective, there is more than one type of breast cancer and specifically supports the hypothesis that CBP tumors have different etiology from hormone receptor-positive tumors. This evidence suggests that developing risk models for specific types of breast cancer may improve prediction and allow targeted screening and prevention in the future. This approach would align the efforts of prevention research with those of clinical research where delineating the molecular pathogenesis of specific types of breast cancers has enabled the development of targeted treatments.
